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Abstract
The theory of transformation pressure offers a uniquely Swedish perspective on the "productivity
slowdown" of the 1970s and 1980s. One example of this theory can be found in an influential argument
from the early 1990s which states that devaluations of the Swedish currency lessened the external
pressure on manufacturing and led to a delay in structural change and rationalisations. The theory
generalises the idea that productivity growth in firms is stimulated by intense competition, cost
pressures and low or qualified demand. The main challenge faced by such a theory is to explain why it
seems that an immediate threat is needed to get a productive response from firms. The theory presented
here assumes either genuine uncertainty, irrational behaviour or that firms become more creative when
they are put under real pressure. Productivity growth is not always promoted by tight external
circumstances. Growth may be maximised if pressure in each period is moderate or if periods with
strong pressure are followed by periods of financial and technical consolidation.
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1. Introduction
A theory of transformation pressure is a unique Swedish element of the debate about
the slowdown in economic growth during the 1970s and the 1980s. A government
expert commission emphasised in the early 1990s that productivity growth was low in
Sweden because of a weak transformation pressure. Above all, repeated devaluations
of the Swedish crown (SEK) had delayed rationalisations and structural change in the
exposed sector (Produktivitetsdelegationen, 1992). Swedish politicians unequivocally
accepted this theory, even those who had been responsible for the devaluation policy
in the 1980s. They used the theory in the early 1990s as an argument for hard-
currency policies but also for deregulation, EU integration and a more rigorous anti-
trust legislation. Ironically, the theory of transformation pressure was later accused of
having contributed to the sharp decline in Swedish GDP growth 1991-1993. A
resistance to pay-roll tax reductions and floating exchange rates until late 1992 was
partly based on a conviction among politicians and influential economists that
transformation pressure must be kept high to raise productivity growth.
The formulation of a theory of transformation pressure was facilitated by a unique
Swedish tradition at the intersection between macroeconomics and industrial
economics with Johan Åkerman, Erik Dahmén (a pupil to Åkerman) and Ingvar
Svennilson as outstanding figures (see Åkerman, 1960, Dahmén, 1970 and
Svennilson, 1954). In fact, the concept transformation pressure was first used by
Dahmén to distinguish prime driving forces in Swedish industrialisation. The Swedish
economists also integrated business cycle theory and growth theory. The focusing on
a relationship between exchange-rate policies and productivity growth in Sweden in
the early 1990s was clearly in line with a domestic tradition in economics.
There are several reasons why transformation pressure or similar concepts have
played a peripheral role in growth economics during the latest decades. First, a
discussion of a relationship between exchange-rate policies, or other stabilisation-3
policy measures, on the one hand and growth on the other hand is made more difficult
by a proposition in neo-classical (and also in some neo-Keynesian) macroeconomic
models that demand does not matter for output in the long run. But I will insist on that
”disequilibrium” states caused by separate stabilisation-policy measures may last for a
long time due to rigidities on commodity, labour or financial markets. For instance, it
took almost a decade before the profits from Swedish devaluations in the early 1980s
were eliminated by increases in nominal wages (Lindbeck, 1993, pp. 81-82).
Second, in Keynesian models where stabilisation policies have an impact on long run
output, there is no place for a theory of transformation pressure. In the latter theory,
investments may be stimulated by reductions of profitability. A basic assumption in
Keynesian models, as in other influential business-cycle theories, is that investments
will be lowered by a reduction in expected profitability. Furthermore, in both
American (neo-)Keynesian and European (post-)Keynesian models, macroeconomic
imbalances are reinforced by the fact that the relationships between current demand,
profits and investments are positive. The positive relationships emerge through the
accelerator, the existence of backward-looking expectations or the desire of self-
finance (Kalecki, 1965, Harcourt and Kenyon, 1976, Greenwald and Stiglitz, 1993).
Besides, expansionary economic policies (or tight demand conditions in general) will
encourage not only investments but also total factor productivity in Keynesian models
assuming static scale advantages or investments embodying new technologies
(dynamic scale advantages).
Third, the role of transformation pressure has been obscured by another proposition in
macroeconomics - even if imbalances can be lengthy, because of market failures or
destabilising expectations, it is output levels rather than growth that are concerned. A
possible (post-) Keynesian objection is that the relationships between product demand
and supply above may, if market adjustments are slow, give rise to cumulative
processes of growth (Kalecki, 1965, Harrod, 1970, Steindl, 1979). However,
Keynesians only confirm a theory that stabilisation policies (including exchange-rate
policies) matter for growth, not the specific theory of transformation pressure.
According to Keynesian thinking, growth will be stimulated, not impeded, by high
profits and demand.4
The new (endogenous) growth theory of cumulative processes gives more space than
its Keynesian correspondence for a hypothesis that growth is promoted by pressure.
The former theory challenges a proposition in the neo-classical (Solowian) growth
theory that higher investment ratios will lead to increases in output levels only, not to
sustainable growth. The neo-classical position is weakened if investments are made in
human capital and R&D, resulting in sustained growth through either knowledge
spillover effects or virtuous circles for the investing firms (Romer, 1990, Grossman
and Helpman, 1994, pp. 32-34, Barro and Sala-i-Martin, 1995, pp. 39-40). The new
growth theory is in a premature phase and has not yet explored the reasons why the
amount and efficiency of investment in human capital and R&D or the assimilation of
new knowledge differ between firms, industries and countries. Hence, the door is left
open by new growth economists for a theory that growth is stimulated by external
obstacles.
Fourth, the new growth theory has hitherto, in spite of its indeterminacy, emphasised
the stimulating role of “opportunities” rather than of “pressures”. (Here is a striking
similarity between the new growth theory and the Keynesian growth theory.) And
more important, a version of the theory of transformation pressure is excluded by
basic assumptions in the new growth theory.
The focus upon “opportunities” rather than “pressures” in new growth theory is
illustrated by the discussion of a positive relationship between economic integration
and growth. Extended markets through trade will strengthen the incentives for R&D
investments. Such investments result directly in higher productivity growth but also
indirectly through knowledge spillover effects and the emergence of scale advantages
in R&D activities. Furthermore, trade of goods will result in learning-by-doing and
learning-by-using effects (Romer, 1990, Rivera-Batiz and Romer, 1991, Grossman
and Helpman, 1991, 1994). Trade will even promote growth in a small country
through the stimulation of the R&D sector according to Gene Grossman's and
Elhanan Helpman's growth model. But the expansion of the R&D sector is caused by
a release of resources (skilled workers) from other sectors, leading to lower
innovation costs, not by a stronger transformation pressure. On the contrary, R&D
investments will be depressed, ceteris paribus, by international competition. The
profitability of R&D decreases when foreign competition is intensified, a relationship5
that for a small country will outweigh the positive trade effects on the profitability of
R&D from enlarged markets.
2
Thus, the new growth theory emphasises the market enlargement and cost reducing,
rather than the market rivalry, aspects of a positive relationship between trade and
growth.
3 It is true that new growth theorists have assimilated Joseph Schumpeter's
notion of ”creative destruction”. But the notion is used correctly to describe the
devastating consequences of innovations for established firms (or better, older
innovations), not to suggest that these firms will be more innovative when they are
challenged as in the theory of transformation pressure. In fact, in new-growth models,
R&D investments will be reduced if more creative destruction is expected leading to
lower expected monopoly rents for innovations (Aghion and Howitt, 1992).
A theory of transformation pressure is restricted in the new growth theory by a
general assumption of constant or increasing returns to scale for investments in
human capital or knowledge. The assumption obscures that a departure from an
unfavourable growth path may not be easier but, on the contrary, more arduous if the
firms acquire more knowledge about existing technologies and markets. An external
threat is perhaps needed to persuade the firms to abandon a growth trajectory that is
unfavourable in the long run for them or for a particular region, even if investments
are made in knowledge and human capital.
Fifth, a relationship between market concentration (or firm size) and innovations is
analysed in the neo-Schumpeterian literature, but a link to macroeconomics is often
missing (cf. Cohen and Levin, 1989, Scherer and Ross, 1990). The discussion is
seldom extended to an analyse of other ”pressures” than competition, for instance
                                                       
2 Grossman and Helpman (1991, pp. 152-154 and ch.9, 1994, pp. 38-41). Grossman and Helpman do
discuss a case where trade stimulates growth through intensified competition. But the argument that
trade will result in stronger incentives to invent unique products at economic integration concerns the
efficiency of R&D investments - a duplication of research can be avoided - not directly the amount of
R&D investments. Besides, in their explanation of a positive relationship between international
competition and the efficiency of R&D, Grossman and Helpman ignore the possibility that the
capabilities of market actors may be extended.
3 A market-enlargement argument for a positive relationship between economic integration and
productivity can also be found in (Horn, Lang and Lundgren, 1995). The authors refer, from a
principal-agent perspective, to the use of X-inefficiencies. The reference is controversial - it is
"pressures" rather than "opportunities" that lead to stronger efforts in the theory of X-inefficiencies.6
from deflationary policies, or interpreted in terms of national growth strategies.
However, neo-Schumpeterian theories and empirical studies of market structure and
innovations were one source of inspiration when the theory of transformation pressure
was developed in the late 1980s and early 1990s.
Neo-Schumpeterian theories of virtuous circles for innovative firms restrict the theory
of transformation pressure in the same way as their correspondences in the
endogenous growth theory – they exclude the possibility of diminishing returns on
investments in knowledge and human capital (see Nelson, 1981). Neo-Schumpeterian
economists have discussed, in other contexts, the possibilities of unfavourable growth
trajectories, and also of “pressures” other than competition. However, in the
exceptional cases where stabilisation policies are noticed by neo-Schumpeterians,
higher aggregate demand and profits will mostly stimulate, not curb productivity
(growth) as in the theory of transformation pressure. Neo-Schumpeterian economists
have a strong preference for Jacob Schmookler's invention theory – high demand will
stimulate R&D investments (and other inventive activities) primarily through its
positive effects on expected sales but also by improving the capabilities of self-
financing (Schmookler, 1966, 1972, pp. 76-77). In Richard Nelson's theory of
virtuous growth circles, innovation profits will facilitate the financing of further
innovations, not decrease the incentives and efficiency of R&D investments as in the
theory of transformation pressure. Consequently, firms that are hit by creative
destruction will innovate less, not more, in Nelson's theory, exactly as in the new
growth theory (Nelson, 1981, pp. 1046, 1052, 1060).
Sixth, X-efficiency theories and related principal-agent theories assume that external
pressure (mostly competition) leads to stronger efforts in firms to reduce production
slacks but here, the focus is on microeconomic foundation and allocative
inefficiencies, not on macroeconomic applications (cf. Leibenstein, 1979, Frantz,
1992). Few attempts have been made to relate a country's growth performance to the
use and amount of X-inefficiencies. Moreover,  micro economists in common might
have hesitated to embrace a theory about departures from profit maximisation, which
hardly is compatible with rational individual behaviour in a dynamic context. The
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existence of future threats are always real in a market economy even for managers
sheltered by monopolistic or oligopolistic conditions who ought to fear product
substitutes. It is not obvious why an immediate threat is needed to adjust firm
behaviour to profit maximisation.
To summarise, a positive relationship between transformation pressure and
productivity growth has either been ignored or not been defined in macroeconomic
terms in Anglo-Saxon economics. However, the integration of neo-Schumpeterian
and new-growth models in recent years has meant a growing support to a theory that
more intense competition is growth-enhancing (Aghion, Harris and Vickers, 1997).
Besides, empirical studies in the 1990s have uncovered the importance of either
domestic competition (Porter, 1990) or global competition (Baily and Gersbach,
1995) for international competitiveness and differences in productivity.
Below, I will describe the theory of transformation pressure and anchor it on the firm
level. Similar Anglo-Saxon theories will not be accounted for unless they illuminate
important aspects of, or differences to, the theory under discussion. Such theories,
however, will be noticed in a separate section if they give arguments against a theory
of transformation pressure. In a subsequent section, qualified theories of
transformation pressure are formulated taking account of the role of positive
incentives in the growth process. I will then discuss the scientific and political
implications of the theory of transformation pressure. The paper is completed with a
summary of its main theses, a new reference to Swedish productivity growth, and a
suggestion of further research.
2. The definition, components and theory of transformation pressure
“Transformation” is often defined in broad macroeconomic terms in the growth
literature covering, e.g. the reallocation of productive resources between business
sectors and the change in overall demand compositions. I prefer here an alternate,
microeconomic, definition, as my aim is to anchor the theory of transformation
pressure on the firm level. Furthermore, I consider only changes that, more or less
intentionally, leads to increases in firms' total factor productivity. For instance, new8
regional market orientations for established products will be ignored unless they are
associated with scale advantages or improvements in product quality.
The concept “transformation” covers the introduction of new products, production
technologies and work organisations but also new ways of management, marketing,
distribution, stock keeping, administration and finance. It also includes (every-day)
rationalisations and other efforts by the companies to raise total factor productivity
within the existing structure of products, technologies and organisations, However, I
will not include mesoeconomic measures such as mergers or take-overs to exploit
economies-of-scale. In addition, I will not consider companies' attempts to circumvent
external threats by market collusion or political pressure to get subsidies, tax
redemption or sheltered market positions.
The notion of “transformation” is more general than that of “innovation” in my paper.
I reserve, as often the case in industrial economics, the concept “innovations” for new
products and technologies only. I will pay a particular interest to "radical
transformations", thus to major changes of product patterns and technologies (and
also of organisations). The opposite notion of "status-quo strategies" covers the cases
where firms follow a familiar growth trajectory in terms of products and technologies.
A firm that carries on a status-quo strategy is occupied with rationalisations, product
differentiation and minor changes in technologies (and organisations).
I will define transformation pressure as follows – immediate external events or
developments imply a real threat to a company in the sense that it has to be
transformed to avoid a high risk of closure or a significant reduction in profitability.
The question is kept open whether the transformation process is shaped by a status-
quo strategy or by attempts to generate and assimilate radical innovations.
Market competition is the most obvious form of transformation pressure. A firm is hit
by a stronger external pressure if other firms are more innovative or more able to
adapt new ideas. There are, of course, other aspects of market rivalry and also of other
transformation pressures than market competition. The overall pressure is partly
determined by the size and nature of exogenous demand. Firms may suffer from low
demand growth or meet stronger customer claims on product differentiation and better9
services. The importance of qualified domestic demand for innovations is emphasised
by industrial economists (Porter, 1990, p. 90).
An external pressure on a firm will also emerge if “prices” on labour, raw materials,
energy and capital are raised by other reasons than the firm's own factor demand. For
instance, higher nominal wages reflect a higher external pressure if they are induced
by investments by other firms or lower labour participation rates. As a consequence,
the firm now has stronger incentives not only to substitute machines for labour in
production but also to raise total factor productivity. (The two ambitions can, of
course, be realised simultaneously by the use of labour-saving new technologies.) The
firm may choose to upgrade labour by on-the-job training. Limited possibilities for
the firm to mark up increases in unit wage costs will also lead to higher total factor
productivity if they induce innovations or reductions in internal inefficiencies. Such
reductions can be achieved by general measures or specific ones to economise on
labour.
Transformation pressure may also be raised by political interventions such as
environment regulations and industrial and stabilisation policies. For instance,
revaluations in a fixed exchange-rate system will reduce national cost competitiveness
unless they induce increases in total factor productivity in the exposed sector. The
emergence of a comparative disadvantage after a revaluation assumes imperfect
labour and capital markets preventing an instant reduction in wages and interest rates.
As will be developed later, companies have strong incentives to raise productivity if
new revaluations are expected. In this case, they have strong incentives also to pursue
measures that lead to sustainable growth.
The theory of transformation pressure says that aggregate productivity will increase
with a delay if a significant number of companies are actually hit by a harder external
pressure. Moreover, a stronger pressure is supposed to stimulate not only productivity
but also productivity growth in the economy by raising firms' abilities and willingness
to produce and adapt new knowledge or their competence in general. Harder pressures
may also stimulate aggregate productivity growth if they result in (external) structural
change or investments by single firms with knowledge spillover effects.10
Rationalisations are exceptions from the rule that external pressure will stimulate not
only productivity but also productivity growth. However, an assumption that
rationalisations result in higher productivity growth would not have been entirely
inaccurate. Downsizing may facilitate the financing of R&D investments and also be
associated with organisational changes that raise the incentives and acceptances of
technical changes in the firms. Besides, large rationalisations may have a decisive
influence on average productivity growth during a certain period.
As already noted, separate changes in external pressures will be neutralised, more or
less instantly, by developments on labour, product and financial markets. Negative
shocks on product and factor markets for firms that are exposed for foreign
competition are counterbalanced by depreciations of the currency at floating exchange
rates. Analogously, positive shocks will not ease the transformation pressure on
exposed firms because of appreciations. Similar tendencies towards an ”equilibrium”
pressure (and a constant rate of profit in the long run) will also emerge in a fixed
exchange-rate system particularly through adjustments of nominal wages and money
supply.
According to the theory of transformation pressure, aggregate productivity growth
will increase whether the companies are transformed or not. A phasing-out of
business activities or an elimination of companies (or production units) suffering from
external pressure will release resources to be used by companies (or production units)
with higher productivity levels or growth. In this case, productivity growth on the
aggregate level is raised due to (external) structural change. However, I will not pay
any further attention to this, rather uncontroversial, explanation of a positive
relationship between external pressure and productivity. My focus is on the
consequences of external pressure for the productive performance of established
firms.
3. Microeconomic foundation
The theory of transformation pressure must be build up in two steps. First, I have to
explain why firms' productivity growth is stimulated by a decline in expected11
profitability. Second, I must state the reasons why a reduction in actual profitability is
needed to get a productive response from firms.
A theory that productivity growth is stimulated by expected external threats is not
obvious in economics, particularly not as far as investments in R&D are concerned
(see the introduction). According to the common view, investments are hampered by
predictions about lower profits. But arguments that productivity growth is promoted
by worse prospects can even be found in the mainstream literature. One argument is
that depressing prospects for particular product markets will raise investments by
established firms in other product areas. Heavy investments are demanded if a
transition to new markets is associated with high fixed costs. Overall productivity
growth may be raised through embodied technological progress or changes in
industrial composition.
Another explanation of why investments are unaffected or even promoted by
discouraging prospects is that investments are strategic. Firms will invest even if the
net present value is negative as they are governed by an ambition to stay in business.
Strategic investments may reflect the prevalence of firm-specific goals and industry-
specific competencies of managers (and other employees) possibly in combination
with non-pecuniary values among owners. Established owners may strive for the
survival of a firm if they fear losses of prestige or have feelings of affinity.
There is a third plausible explanation of a negative relationship between expected
profitability and investments. Efforts by firm actors to raise total factor productivity,
e.g. by searching for profitable investment options, may be stimulated by expected
external challenges. Such efforts in a threatened firm may be explained by firm
specific interests (see above). Principal-agent models offer another explanation. In
(Hermalin, 1992), fiercer competition will lead to stronger managerial efforts when
income effects dominate over leisure-substitution effects. The assumption is made
that managers' expected income is a function of expected profits (see also Scitovsky,
1943).
However, the theory of transformation pressure is not identical to a theory that
productivity growth is stimulated by expected threats. I assume that firms will only12
transform if the challenges are instant – a threat in the future is ineffective if not
corresponded or indicated by real threats today. The main challenge of a theory of
transformation pressure is to explain why an obvious outside threat is needed to
realise a transformation of a company. Rational managers and owners ought to take
steps already in good times to ensure the survival of the company as threats in the
future are inevitable.
I will present three arguments for a positive relationship between immediate external
pressure and productivity – genuine uncertainty, irrationality and the importance of
”difficulties” for creativity and skill formation. The third case concerns the abilities
rather than the incentives of firm actors.
3.1.  Genuine uncertainty
A theory that a company must experience an obvious threat to rationalise, reorganise
or look for new techniques and market opportunities is compatible with an assumption
of genuine uncertainty. A company that waits and sees cannot be accused of lacking
foresight when future is veiled in complete obscurity. In this case, a rational firm will
only react when the threat is real. The existence of genuine uncertainty for established
companies is probably most striking where product substitutes and political
interventions by unstable parliamentary and governmental coalitions are concerned.
The uncertainty concerns the nature and extent of future challenges. A complete
certainty that threats will appear, in some disguise, is not enough to induce rational
firms to transform. The strategy by managers and owners to rule their thumbs until the
threat shows up is probably the best choice when the character and extent of the
challenges is unknown. Rational firms will then postpone responding even if they, for
excellent reasons, are convinced that, for instance, a stronger competitive pressure is
inevitable in the future. The risk is impending that impatient firms will make the
wrong investments in the light of subsequent decisions by competitors. For example,
established firms might have put all their R&D resources in product differentiation on
markets where new process technologies later appeared to be the great challenge by
newcomers.13
The arguments for being inactive until the threats show up are strengthened if the
firms are risk averse at the existence of instrument uncertainty thus, at difficulties to
predict the consequences of their own actions. Managers and owners have often more
information about the consequences of status quo like strategies than of radical
transformations (Greenwald and Stiglitz, 1993, p. 28).
In some cases, rational firms will wait and see even if the threats have really shown
up. The nature of the challenges is not always unveiled by their appearances. A
response is only required if a negative shock indicates a long run threat to a company.
This cannot be taken for granted as illustrated clearly by the business-cycle aspect of
transformation pressure. A firm has to decide whether a negative macroeconomic
shock is a temporary or a permanent phenomenon. For instance, Western producers of
low-technology products had to distinguish in the mid1970s whether the decline in
demand was due to macroeconomic imbalances or to harder competition from Japan
and newly industrialised countries. A firm must also find out whether a particular
demand or cost shock is firm or industry specific.
However, rational firms may postpone reacting even if the character of a threat has
been revealed by its appearance. The extent of a challenge cannot always be
distinguished at once. For example, entry by a new innovative firm is not
automatically a threat to established firms. A response by the latter firms is only
necessary if it gradually becomes clear that the new firm has a large market potential
(Utterback, 1994, pp. 162-163).
A theory that firms will only react on external threats that have really shown up does
not preclude the possibility that firm decisions are governed by expectations. I have
suggested above that the nature and extent of a threat is not always shown by its
appearance. A rational firm has to decide whether it is better to postpone a reaction to
an obvious threat to get (more) information about the character and scope of a
challenge or act on the basis of (current) expectations. I will assume that the
probability of a response will increase in the course of time as uncertainties about the
nature and consequences of an open threat are successively reduced. The assumption
accords with my basic notion that firms will not transform until a challenge has
actually taken place as the character and size of future threats cannot be accurately14
predicted. But the assumption does not exclude the possibility that the reactions on
real challenges are guided by expectations. Firms must often respond before they have
full information about the character and scale of an apparent challenge.
To induce a response, a negative shock, which by definition is totally unexpected, has
to result in expectations that new external circumstances will prevail or that similar
events will show up regularly and not be counterbalanced by positive events
("opportunities"). Thus, firms will only transform if they think it is likely that
individual external challenges have long-lasting effects or will be followed by similar
challenges in the future. Another necessary condition for a response is, of course, that
the challenge, if not accepted, will result in a significant reduction in expected
profitability. For example, a revaluation of the currency will only lead to
transformations if the companies expect that the currency will be overvalued for a
long time, because of slow market adjustments or supporting new revaluations, and
that their profitability will be strongly reduced at passivity.
My explanation of a relationship between immediate pressure and productivity growth
above is similar to Herbert Simon's theory of procedural rationality. According to
Simon, it is unlikely that firms will make the best decisions in a world of large
uncertainties and difficulties to foresee the consequences of their actions. But firms
are rational if they are learning by experience, that is, if they make better decisions
when the consequences of their older ones have become obvious (Simon, 1978, pp. 8-
9). Simon's theory is compatible with a theory of transformation pressure saying that
firms in a world of large uncertainties will only respond efficiently to threats that are
manifest.
A difference between the two theories is that, in Simon's theory, firms will not wait
but make decisions that probably appeared to be wrong in retrospect. Here, Simon
refers to substantive irrationality, not to probabilities and attitudes to risk. In the
theory of transformation pressure, the arguments of genuine uncertainty and
irrationality are separated. In next section, I will explain a positive relationship
between immediate outside pressure and productivity in terms of (substantive)
irrationality. A firm will not always react on external threats before they appear even
if their character and consequences are easily predicted. Here, waiting will not15
improve the quality of decisions as in Simon's theory or in the theory of
transformation pressure based on an assumption of genuine uncertainty.
A theory that firms will postpone reacting on future threats to get more information
has a resemblance with the theory of investment under uncertainty (Dixit and
Pindyck, 1994, Hubbard, 1994). In the latter theory, investments are irreversible (have
sunk costs) and are possible to postpone. It may be rational to delay an investment to
get more information about its benefits and variable costs. More uncertainty over net
benefits will, ceteris paribus, increase the value of waiting.
The irreversibility of investments and the possibility to postpone them are implicit
assumptions in the theory of transformation pressure. Another similarity between the
theories is the notion that rational firms may delay strategic decisions to procure more
information about demand and cost conditions. But there is some dissimilarity
between the theories.
In the theory of investment under uncertainty, the value of waiting emerges through
the continuous stochastic development of future benefits and variable costs. By
waiting, the firms will get new information about the stochastic process. On the other
hand, firms are supposed to have full knowledge about the trend in net benefits of an
investment project. It is true that discontinuous "events" such as harder competition,
leading to a reduction in expected profits, are not known by the firms in the theory of
investment under uncertainty - such events will appear at some date with a certain
probability. But the theory under discussion gives no room for an assumption that
firms will learn more about the character and nature of such events by waiting. It
assumes that the nature and consequences of future threats are known. The firms are
only uncertain over whether the threats will show up or not during a specific period.
4
In the theory of transformation pressure, firms will delay investments to get more
information not only of stochastic processes (which are of no interest per se in the
theory) but also of market growth, (variable) cost developments or the nature and
                                                       
4 Dixit and Pindyck, 1994, 167-173, Hubbard, 1994, pp. 1822-1823. A negative event is described in
the theory of investment under uncertainty as a Poisson jump "downward" in the value of an16
extent of competitive threats. The difficulties to separate market-stochastic, market-
growth and market-competitive phenomena in a turbulent environment is a particular
argument for a wait-and-see position in the theory of transformation pressure.
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A basic difference between the two theories is that investments by incumbent firms
are conventionally stimulated by "opportunities" such as protected markets, high
demand or low variable costs in the theory of investment under uncertainty. In the
theory of transformation pressure, investments by established firms will be promoted
by hard competition, low demand or high variable costs if their transition to new
markets, strategic investments or efforts to find new investment options are speeded
up.
A theory saying that firms will not transform until the threats are real, as future
challenges are extremely difficult to predict has its limitations. First, some future
challenges are possible to predict with a certain probability. Second, a status quo
option may be more risky than a radical transformation if uncertainty about external
conditions rather than instrumental uncertainty are considered. The risk of meeting
external threats may actually increase if the firms are inactive.
Third, I have hitherto ignored that foresight is a virtue even at genuine uncertainty.
Today, companies' competitive strength is to a large extent defined by their ability to
adjust to unexpected events. By the introduction of flexible technologies and
organisations, a company shows good preparedness to meet potential threats rather
than good predictability. Thus, it may be logic to claim that foreseeing investments
have been made in this case in spite of the fact that firms will not adjust to external
events before they are in sight.
                                                                                                                                                              
investment V (at some random point in time) with a mean arrival rate l. An event with probability ldt
will reduce V by some percentage f (where 0 < f < 1) with probability 1.
5 In fact, the probability of a negative event l (a downward Poisson jump) will reduce the value of
waiting in the theory of investment under uncertainty. It reduces the expected value of an investment V
that means a smaller opportunity cost of investing now rather than waiting. A counterbalancing effect
will emerge through an increase in the variance of V. But the latter effect is not strong enough to
increase the value of waiting (Dixit and Pindyck, 1994, pp. 171-172). In any case, there are no place in
the theory under discussion for an argument that firms may find it valuable to wait until the threat
shows up (or is close at hand) to get more information about its character and consequences.17
A theory that companies will not invest in new products, technologies and
organisations until the threats are real because of uncertainties cannot be the theory of
transformation pressure. It remains to explain why some companies postpone, for
instance, the introduction of flexible technologies and organisations to the date when
external pressure is raised. In next section, I will cultivate my argument in isolation by
not assuming genuine uncertainty. Managers and owners are supposed to be able to
make rather good predictions of threats and opportunities at least if they spend
sufficient efforts on search activities.
3.2. The psychology of a resistance to change
Firms will not always pay attention to future challenges and possible investment
options (and their profitability) even if the costs of collecting reliable information are
low. Moreover, firms will not respond under all circumstances even if they already
possess adequate information about possible threats and investment alternatives. I
assume that a transformation would have increased expected profitability and the
chances of survival. A further assumption was made at the end of last section - a
transformation is not withheld because of a large variance in profitability. Below, I
will even preclude the possibility that the variance in profitability is significantly
raised by a transformation.
Rationality is the assumption per excellence in microeconomics. This is true also in
theories of the firm. Although agents refuse to maximise profits on certain occasions,
they are maximises of utility at least. Departures from utility maximisation under a
budget constraint only are not explained by ”irrationality” in neo-classical theory but
by the existence of information and transaction costs (De Alessi, 1983).
In fact, Harvey Leibenstein does not challenge the assumption of rational behaviour in
his criticism of conventional microeconomics. ”Selective rationality” does not reflect
any irrational behaviour, only that managers and workers abstain, under some
circumstances, from profit maximisation to satisfy their individual interests (cf.
Leibenstein, 1979, pp. 484-485).
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The divergence between profit and utility maximisation behaviour will be reduced at
an outside pressure according to the literature on X-inefficiencies. But it is difficult to
see how any departures from profit maximisation are compatible with utility
maximisation in the long run. I have already assumed that static firms will inevitable
experience external shocks in the future. A conflict between profit and utility
maximisation is reduced if managers' expected incomes are functions of expected
profitability as emphasised in (Hermalin, 1992). But there is still plenty of room in the
principal-agent literature for the possibility that managers will refrain from profit
maximisation. The willingness of rational (utility-maximising) managers to deviate
from profit maximisation is probably exaggerated in the literature. First, managers'
incomes, comfort and prestige in the long run depend on the profitability and, even
more, the survival of the firm where he or she is employed today. A ”utility-
maximising” manager must have strong incentives to reduce the probability of
closures and hostile takeovers, for instance, by searching for the best investment
options. Second, a proposition that managers can permit themselves to rest on their
oars in good times can be questioned if a radical transformation would have increased
the firms' chances of stable profitability and survival. Besides, the possibilities to
realise a radical transformation may increase at a permanent profit maximisation.
High actual profits and profitability will probably raise the firms' ability to self-
finance investments and get external capital.
Empirical indications that companies are maximising growth (of production, sales or
market shares) do not reject a theory that they follow a profit maximisation principle
in the long run. Fast-growing companies might gain from scale advantages or
learning-by-doing effects, either in marketing, production or R&D. It is true that
companies can strive for high production growth or larger market shares at the
expense of high profitability for instance, by pursuing an aggressive price policy.
However, the ultimate aim of the strategy is to obtain high profitability in the long run
by the elimination of old rivals or the deterrent of new ones. Below, I will only
consider cases where long run profitability and the survival of the firm are obviously
jeopardised by the behaviour of firm actors.
My second explanation of why productivity will increase when external pressure is
raised assumes that the agents will first be rational when the firm is put under an19
obvious threat. Consequently, the firm is not always maximising profits in practice
even if all actors espouse the goal as a guideline by the simple fact that it is in their
own interest. In good times, firms will not try to ward off future threats even if
uncertainty is low, the objective risks of large losses are high and the costs of
collecting information about possible threats and investment options are low. There
are two psychological reasons why a necessary transformation of firms is not made
until the threats are real – self-deception and discomfort.
Self-deceptive managers, owners and workers are lulled into a sense of security and
stunned by earlier successes when historical profits are high. Managers and main
owners become over-optimistic about the profit prospects of driving the firm into old
wheel-tracks. For instance, the pressure from main owners on managers is weakened
when historical profits are high. They may not endeavour to find out whether the
success of the firm is due to favourable external conditions or internal competence.
6
Firm actors can first be persuaded to abandon an ungrounded sense of stability and
personal quality at an obvious threat.
7
The risk that companies overestimate their abilities and become intoxicated by earlier
successes is probably higher if high actual profits depend on favourable external
conditions, such as an undervalued currency, rather than on transformation in the past.
Easily earned incomes can easily be confused with incomes from a dynamic
behaviour. Besides, the risk of self-deception is often stronger if necessary changes in
the companies demand individual efforts.
The need of efforts may postpone a transformation of a company not only by
reinforcing the tendencies to self-deception but also per se. Transformation efforts are
particularly painful for managers and established stockholders if old habits in the
                                                       
6 I will not exclude the possibility, central in principal-agent models, that it is easier for owners to
control (monitor) managers on competitive markets because of greater opportunities for firm
comparisons. Under such market conditions, industry-specific negative shocks will induce stronger
managerial efforts through harder pressures from owners (Nickell, Nicolitsas and Dryden, 1997, p.
785).
7 Empirical studies have not unambiguously shown that well-performing organisations prefer options
that are more risky in terms of losses (Davis, Kameda and Stasson, 1992, pp. 191-192). However, the
discussion above emphasises the importance of past successes for firms' estimations of risks and future
outcomes, not their attitudes to risk per se.20
company are challenged or if the relations to the employees must be characterised by
claims, threats (e.g. of dismissals), persuasions or reorganisations. Feelings of
unpleasantness among managers and owners towards the undertaking of necessary
changes of the company can only be suppressed at an immediate external threat.
Hence, an inevitable transformation of a firm is postponed either by thinking in
grooves, the fear of challenging consensus or the fact that earlier successes make the
firm too optimistic about the advantages of its traditional growth strategy. A theory of
transformation pressure might learn from modern social psychological literature on
the importance of habits and unity for decision making. The literature also emphasises
that attitudes, e.g. to risk, may be influenced by earlier choices (Eiser and Pligt, 1988,
Ch.2, Yates, 1992).
References are often made in psychology to Pearl Harbor in December 1941. The
U.S. Naval Commander (and his advisors) resisted a full alert and an evacuation in
spite of a high probability of a Japanese attack. The Commander's choice of status quo
reflected that he underestimated the risks and costs of an attack and took up a risk-
prone attitude. The  status quo position by the U.S. Navy at Pearl Harbor has been
explained in the psychological literature by "groupthink", that is by conformity
pressures and shared illusions within a small cohesive group. The risk of groupthink is
overwhelming if the group is dominated by powerful leaders or lacks clear decision-
making procedures (Davis, Kameda and Stasson, 1992, pp. 189-190).
8
Some economists may insist that the resistance to change above may reflect rational
behaviour regardless of the value of waiting discussed in the preceding section. Firms'
reluctance to a change that would have increased expected profitability and the
chances of survival may be explained by the fact that changes are associated with
efforts and discomfort. Moreover, if changes are risky, a resistance to a
transformation that would have resulted in a significant increase in expected
profitability and the chances of survival may reflect that the actors are risk seeking or
                                                       
8 Psychological studies have shown that decisions by (small) groups may be more extreme (risk-prone)
than individual decisions (Davis, Kameda and Stasson, 1992).21
lack information. But such views will either water down the notion of rationality or
violate some axiomatic assumptions behind expected profitability (and utility) theory.
Let us first assume that the firms can easily acquire reliable information about the
consequences of, for instance, a status-quo strategy and a radical transformation. A
strong resistance to a transformation, although strenuous and unpleasant, cannot be
labelled rational if all actors will benefit from a change and unanimously support it ex
post. In fact, the values of the actors may be altered at the departure from a status-quo
strategy.
Let us abandon, however, the assumption that the outcomes of a status quo and a
radical strategy are fully known. I will assume that the status-quo alternative is
associated with a higher risk of large reductions in profitability than the radical
transformation. This assumption is similar to the one at the beginning of the section
focusing on transformation per se. But it concerns changes rather than levels of
profitability and more specific, negative changes in profitability ("losses"). In fact, the
case is equivalent to the specific one of Pearl Harbor above. Actors will run a large
risk of serious losses if they choose a status quo option.
In Daniel Kahneman's and Amos Tversky's prospect theory of decision-making, firms
may prefer a status-quo position even if a radical transformation is associated with a
higher expected profitability, see Kahneman and Tversky, 1979, 1987. (Expected
profitability is obtained by weighting the different outcomes with their respective
probability.) The choice of status quo reflects a risk seeking behaviour if the
probability of large losses is high in accordance with my assumption above.
Risk seeking is not an assumption in Kahneman's and Tversky's theory but a
psychological principle unveiled by experimental studies. Decision-makers
underweight outcomes with high probabilities but overweight outcomes that are
certain or have low probabilities. (Kahneman and Tversky use decision weights, not
probabilities, to  calculate the value of different options.) Thus, actors put a low
weight on outcomes with a high probability of large losses. This behaviour may lead
to the choice of status quo in spite of a significant risk of large losses. However, I22
must assume that the smaller losses at a radical transformation are almost certain. (See
people's overweighing of certain outcomes in the prospect theory.)
The odds for status-quo choices become even higher in Kahneman's and Tversky's
theory if positive profitability changes (gains) are noticed. Let us assume that small
gains are almost certain with this strategy while an alternative radical strategy has a
significant probability of large gains. Again, firms will choose a status-quo position as
they are supposed to overweight certain but underweight probable outcomes. Thus,
firms are risk averse where profit chances ("opportunities") are concerned.
Kahneman and Tversky do not claim that the choice of status quo above is rational.
On the contrary, the risk is evident that the choice will violate basic principles
underlying the expected profitability theory.
9 Separate comparisons of gains and
losses make it difficult to distinguish changes in net profitability or in the rate of
survival. If comparisons of gains and losses are integrated by studies of net
profitability or rates of survival, the chances are greater that a radical transformation
satisfying expected profitability theory will be selected. A more rational behaviour
reflects that the choice situation has become more transparent, that is, that the
decision-makers can more easily survey and evaluate which alternatives are superior
(dominant) in terms of probabilities and outcomes. However, complete transparency
is unrealistic, a conclusion that opens the door e.g. to irrational choices of status quo
(cf. Kahneman and Tversky, 1987, pp. 87-88).
Kahneman's and Tversky's prospect theory strengthens the argument that firms
choosing a risky status quo option are irrational. But the theory of transformation
pressure is not based on risk considerations in the first place. Kahneman and Tversky
do not discuss, for instance, why firms' search for alternative options is half-hearted
under some external conditions. Furthermore, my explanation of why firms refuse to
transform without an immediate threat emphasises the importance of habits, unity-
seeking and the tendency to underestimate the probability and amount of losses of a
                                                       
9 The principles of dominance and invariance may be violated. Dominance means that if A is preferred
to B in one state and considered as least as good in all other states, A should be chosen. Invariance
means that decision-makers' ordering of alternatives shall not change as a consequence of an alternative
description of the same problem - see the possibility to describe options in terms of gains and losses or
net profitability!23
status quo strategy, a tendency that is stronger if firms have been successful in the
past. The explanation is not primarily based on any recognition of attitudes to risk.
10
An assumption of maximising agents is both unnecessary and a straitjacket at the
formulation of a theory of transformation pressure. The assumption increases the risk
that illuminating psychological theories of a resistance to change will be ignored. For
instance, a theory saying that individual values and beliefs are distorted by external
circumstances and earlier choices may escape our attention.
I will assume that the reluctance of companies to face inevitable challenges unless
they are real might be systematic. With this assumption, an individual temptation in
good times to ignore possible threats turns into a social-psychological phenomenon.
Thus, an actual external pressure, through tighter competition, dwindling market
opportunities or higher production costs, will have a positive impact on aggregate
productivity if a sufficiently large number of companies are hit. Consequently, my
second explanation of a positive relationship between transformation pressure and
productivity is relevant for macroeconomics.
3.3. Necessity is the mother of invention
The phrase that necessity is the mother of invention suggests that people becomes
more creative when they are put under a strong pressure. A specific theory states that
the ability of established firms to produce, assimilate and use new ideas will increase
at an immediate threat. Through these enlargements of capabilities, the firms can
combine productive forces in a way that they had never thought of before. The
disentanglement of creative forces may have positive effects e.g. on the amount and
efficiency of R&D investments.
                                                                                                                                                              
10 There is another striking difference between the theory of transformation pressure and Kahneman's
and Tversky's prospect theory.  In the latter theory, experiences of large losses make people more risk
seeking thus, their reliance on risky status-quo strategies will be deepened (Kahneman and Tversky,
1979, pp. 286-288).24
A theory that troublesome external conditions stimulate not only efforts but also
creativity (and skills) in the firms is not far-fetched for anthropologists and historians
(see Toynbee, 1949). Although discussed in works on the competitiveness of firms
and nations, the idea that necessity is the mother of invention is uncommon in
mainstream economics. Microeconomic theory does consider that firms have
incentives to use and develop technologies that economise on scarce resources. But
the theory of transformation pressure takes a step further – it assumes that factor
scarcity will stimulate the ability to develop and adapt resource-saving technologies
and organisations. Here, industrial economists often refer to the Japanese experience.
Shortage of raw materials and capital after World War II speeded up not only the use
but also the development of factor-saving technologies and organisations. This theory
must be added to other explanations of why the losers in World War II showed
relatively high productivity growth in the early postwar period. Endogenous and neo-
classical growth theories say that human capital was kept intact (Barro and Sala-i-
Martin, 1995, pp. 200-201), physical capital stocks were initially small (Solow, 1956)
and that old (inefficient) production vintages were eliminated during the war
permitting the adoption of new technologies (Solow, 1964).
But a theory that firm creativity is stimulated by external pressure is not restricted to
the cases of resource scarcity and resource-saving activities. Firms will be more
innovative in general if they are put under an external pressure whether its character.
A bold hypothesis is that the Japanese defeat in World War II per se laid the
psychological ground for the country's following industrial success.
A related theory is that experiences of external pressure will increase the skill of
managers and workers. The agents are assumed to be more capable, for instance, to
meet new threats if they have been persecuted by earlier threats. A positive
relationship between experience and the quality of human capital is considered in
growth economics. But the ”opportunity” notions of learning-by-doing and learning-
by-using in growth economics must be supplemented with that of learning-by-
hardship. The latter concept covers the possibility that experiences of tough external
conditions will improve the skills of managers and workers.25
Innovations are stimulated by transformation pressure both in the theory of a profound
individual resistance to change and in the theory where necessity is the mother of
invention. The difference between the theories is that efforts and attitudes of firm
actors are centred in the former theory, not their creative ability and competence as in
the latter one. In practice, a separation between the theories is difficult, thus to decide
whether innovations enforced by real external threats are acts of volition or reflections
of enlarged abilities. Learning-by-hardship and creative thinking under the gallows
may require efforts and also shape the values of the actors in the firm.
4. The theory of transformation pressure is not a natural law!
The theory of transformation pressure does not cover all theories about a positive
relationship between competition and productivity.
11 But more important, hard
external pressure in general, and tough competition in particular, may hinder
productivity growth. Theories of a negative relationship between external threats and
productivity are the real challenges to a theory of transformation pressure. They
concern the incentives and efficiency of investments (especially in R&D), learning-
by-doing, the attitudes to transformation and the quality of management and labour.
Industrial economists have asserted that the propensity to engage in costly R&D
activities is low at intense market rivalry, as the probability of being the successful
innovator is small. Besides, R&D investments will be low on markets with low entry
barriers, or with many potential R&D investors in general, as the costs of failure are
too large and the expected innovation profits too small (Scherer, 1984, p. 291, Scherer
and Ross, 1990, pp. 637, 643, Scherer, 1992, p. 1420, Aghion and Howitt, 1992). A
common argument in investment theory is that tough external circumstances make
self-financing more difficult as historical profits are squeezed. The desire of self-
financing and the cost of borrowing are assumed to be exceptionally high for risky
                                                       
11 My emphasis on the threat (or pressure) aspect of competition excludes, for instance, a theory that
R&D efforts are stronger if there are many rivals because of greater prospects of temporary monopoly
profits. The theory is based on an assumption of symmetric market positions - the innovator (first
mover) will gain market shares in proportion to the total number of rivals (potential innovators). My
threat perspective also excludes, together with my focus on firm behaviour, theories that the probability
of technological break-through will increase with the number of firms (Scherer and Ross, 1990, pp.
636, 643).26
R&D investments. In addition, investments in R&D may be stronger on markets with
few producers as the possibilities to benefit from positive spillovers between various
R&D programs, spread risk and raise (cheap) external capital are larger in big
companies (Scherer and Ross, 1990, pp. 652, Scherer, 1992, p. 1422, Symeonidis,
1996, p. 21). Besides, investments that embody new technologies may be hold back
by low demand, thus dynamic scale advantages cannot be captured.
Economic historians have claimed for Swedish industry that decades with high
transformation pressure were characterised by rationalisations and labour substitution
rather than by innovations and capacity-augmenting investments (Schön, 1990). A
macroeconomic theory can be formulated saying that periods with hard external
pressure will be dominated by rationalisations rather than by radical transformations,
thus by measures leading to non-recurring productivity lifts rather than to sustainable
growth. Some industrial economists support the view of a conflict between
rationalisations and investments leading to sustainable growth. The firms must make a
choice between “differentiation” and cost effectiveness (Porter, 1990, pp. 37-38). But
it remains to explain why rationalisations are chosen before radical transformations at
a stronger external pressure.
Imperfect capital markets can explain the priority of rationalisations in hard times. It
may then be difficult to raise funds for the financing of (long run) investments. A
rationalisation bias can also be explained by risk aversion if a radical transformation
is associated not only with higher chances of large profit gains but also with higher
risks of large profit losses. A specific hypothesis is here that the risk of bankruptcies
at an immediate threat enforces the firms to be myopic and spend their resources and
efforts on short-run, cost reducing activities to survive. But rationalisations may be
chosen even if the risks of profit losses and firm death are larger with this strategy
(Cf. Kahneman's and Tversky's prospect theory of irrationality.) Furthermore, an
"irrational" choice of rationalisations instead of radical transformations in hard times
may reflect that the use of a status-quo strategy has led to ungrounded feelings of
optimism, invulnerability and comfort. (Cf. the psychological mechanisms behind a
resistance to change per se under prosperous conditions.) Rationalisations may also be
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prioritised in troublesome periods if uncertainty about future outcomes (the
variability) is lower for a status-quo strategy than for a radical transformation. Finally,
the freeing of creative human energy at an external pressure may be directed towards
every-day measures to raise productivity rather than to path-breaking innovations.
Hard external pressure may have a negative impact on the efficiency of investments
even if they intend to radically transform the firm. The risk is impending at intense
competition that firms' R&D projects are exactly identical or carelessly hastened.
Furthermore, low demand and many producers can hamper the efficiency of
investment if there are significant static returns to scale in production, marketing and
R&D.
12
Another reasonable argument, although infrequent in industrial economics, is that a
tough competitive climate makes learning-by-doing more difficult. Managers and
workers in dynamic branches, characterised by a steady stream of innovations, have
no time or capacity to assimilate all new knowledge. Hence, even if a firm becomes
more innovative at a competitive pressure from innovations by other firms,
productivity growth may be hampered by a trade-off between the production and
assimilation of new knowledge.
A serious competitive challenge may also weaken a firm's belief in the future and
self-reliance leading to inactivity and feelings of inferiority among managers and
employees. Besides, a strong transformation pressure may reduce the quality of
management and labour. Actors in the firms may be burned out and make hasty
decisions if the competitive pressure is too hard. (A negative relationship between
competition and the quality of R&D investments has already been considered above.)
Intensive competition may, for example, deteriorate the quality of decision-making if
the managers become stressed by high risks of large losses or insufficient time to
search for profitable options (cf.  Mann, 1992, pp. 208-211).
13
                                                       
12 Of course, there are arguments in industrial economics that large firms are less vigorous innovators
than small firms emphasising e.g. the possibilities of diseconomies-of-scale and that small firms are
more adept to risk taking (Scherer and Ross, 1990, pp. 652-653, Scherer, 1992, p. 1422).
13 One explanation in the psychological literature of the U.S. passivity at Pearl Harbor put the blame on
transformation pressure! The stress from the threat of a Japanese attack explains why the U.S. Naval
Commander wrongly chose an unnecessary risky option (Davis, Kameda and Stasson, 1992, p. 189-28
All theories above are no serious challenges of a theory that productivity is stimulated
by hard pressure. This is certainly true for the theory that companies prioritise
rationalisations (and other “defensive” actions to raise cost competitiveness) in
troublesome periods. First, the latter theory calls in question the dynamic nature of
transformation when external pressure is hard, not the hypothesis that a
transformation will actually occur. Second, an antagonism between rationalisations
and innovative efforts may be weakened (although not entirely eliminated) if the
managers are foreseeing and competent enough to combine the two activities for
instance by pursuing a "mass customisation" strategy. The strategy is based on
flexible production techniques and the creation of unique products (Utterback, 1994,
pp. 97-99). In fact, successful companies on world markets seem to be both cost
effective and innovative in comparison to other companies (Ingenjörs-
vetenskapsakademien, 1991). Third, empirical indications that rationalisations are
prominent in a recession are compatible with a theory of transformation pressure
saying that the use of both production slacks and investment opportunities was
deferred during the preceding boom. A cost-hunting bias will then emerge in the
recession as the potential for rationalisations is large and the needs to rely on such
measures to survive may become urgent.
Anyway, the challenges to a theory of transformation pressure are serious enough, at
least if sustainable growth is concerned, to either crush the theory or call forth a
profound revision. I will formulate a qualified macroeconomic theory below that
considers the amount, character and duration of transformation pressure.
                                                                                                                                                              
191, Mann, 1992, pp. 201-202). However, the explanation is not confirmed by other psychological
studies showing that decision-makers become more cautious and risk-averse under time pressure
(Mann, 1992, pp. 213-215).29
5. An optimal transformation pressure
5.1. The optimal theory of a moderate pressure
Diverging theories about the relationship between transformation pressure and
productivity growth seem to offer a strong case for a theory that the optimal pressure
in each period is lower than the maximal one. A plausible theory is that productivity
growth will increase at more pressure but only up to a certain point.
14 The external
pressure in each period must be sufficiently hard to enforce the companies to be
innovative and efficient but not so hard that their R&D investments become too risky,
overshadowed by rationalisations, impossible to self-finance or the source of too short
monopoly periods. Moreover, the difficulties to exploit scale advantages, spread risks
and learn by doing may be overwhelming at an exceptionally strong pressure on the
companies. Extreme pressure may also produce defeatist attitudes and erode the
quality of human capital and decision making in general.
A theory that the optimal transformation pressure is moderate has a close
correspondence in industrial economics – the theory of an inverted U. Innovations (or
the amount and efficiency of R&D investments) will first increase at stronger
competition but then fall at still higher levels of rivalry. As an approximation,
innovation vigour will culminate under oligopoly conditions (Cohen and Levin, 1989,
p. 1075, Scherer, 1992, pp. 1419-1420).
But an optimal theory of a moderate instead of a maximum transformation pressure
can be questioned on both theoretical and empirical grounds. First, a strong pressure
is perhaps necessary to get a company to abandon an unfavourable growth trajectory.
It is true that it may break those virtuous growth circles emphasised both in the
endogenous growth theory, the neo-Schumpeterian theory and the Keynesian growth
theory. But a dramatic reduction in current profitability may be required to make it
worth to switch to new markets or technologies at high sunk costs. Such fixed costs
                                                       
14 The historian Arnold Toynbee did also, in fact, advocate a theory of a moderate rather than a
maximal pressure (the golden mean) – Toynbee, 1949, ch.VIII. Leibenstein seemed to lean towards a
similar conclusion in his writings of the 1980s (Leibenstein, 1980, pp. 94-96, 1984, p. 338).30
may be exceptionally high if investment patterns are radically changed. A deep profit
crisis may also be needed to break the social-psychological resistance to an
adjustment to or development of new product patterns and technological paths (see
the section on the psychology of a resistance to change above). A hard transformation
pressure may, for instance, break up habitual thoughts in the companies. Habitual
learning is an example of habitual thoughts that possibly will reduce not only the
incentives but also the abilities to undergo a radical transformation. More knowledge
about existing technologies and product markets may lead to locking-in effects by
weakening the firms' willingness and capacity to assimilate new technologies and
penetrate new markets. The risk of locking-in of productive and financial resources is
overlooked in the theories of learning-by-doing and learning-by-using.
Second, the empirical support to the theory of an inverted U is not general. The theory
seems only to be valid for industries with limited technological opportunities
(“mature” industries) where scale advantages, learning-by-doing and large R&D
projects are important (Cohen and Levin, 1989, pp. 1076-1078, Scherer and Ross,
1990, pp. 645-651, Scherer, 1992, pp. 1423-1425, Symeonidis, 1996, pp. 33-34).
Empirical studies have even toned down the importance of an inverted U for mature
industries (Geroski, 1990, pp. 594-597, 1995, pp. 26-27). In fact, industrial
economists emphasise more and more the endogenous character of market-structure
conditions. They also focus more and more on technological opportunities and the
complementary of small and large firms rather than on the degree of concentration
when innovative industries are distinguished. Small firms are said to be more flexible
and pioneering while large firms can exploit scale advantages and bear large
expenditures in R&D (Acs and Audretch, 1988, pp. 686-688 and Cohen and Levin,
1989, pp. 1073-1074). Moreover, in dynamic industries, small and large firms are
often linked to each other in productive networks.
Thus, it is difficult to generally claim, even for “mature” economies, that a moderate
transformation pressure is optimal. The relationship between external pressure and a
country's productivity growth depends presumably on branch compositions and
industrial networks but also on communications, organisations, competencies,
remuneration systems and cultures within firms. For instance, an overvalued currency
may be productive but only under some industry and firm specific conditions. The31
optimal pressure is also determined by the extent and character of positive external
forces. (I assume here that such “opportunities” are not simply the other side of
“pressures”.) For example, an overvalued currency may only lead to transformation if
research institutes and universities are able to develop the required technologies and
products. A depressing conclusion for a puritan macroeconomist is that the optimal
transformation pressure varies between countries and from time to time. For instance,
an undervalued SEK might have encouraged productivity growth in Swedish
industries in the 1930s but not in the 1980s.
The relationship between external challenges and productivity growth is a function of
not only the amount but also the composition of individual pressures. Pressure must
probably be mild in some dimension to get the highest productivity growth. A
pressure in all dimensions may lead to capital flight and an elimination of firms with
good prospects. However, the difficulties to formulate a general theory concern not
only the extent but also the character of transformation pressure. The composition of
external pressure that maximises growth must be determined in each specific case.
5.2. The optimal theory of a hard but temporary pressure
The objections to a theory that productivity growth is maximised at a moderate
pressure in each period are serious. They justify a discussion of an alternative
macroeconomic theory - productivity growth is highest if periods of hard pressure are
followed by periods of weak pressure. The industrial structure is trimmed in hard-
pressure periods, as low-productive firms will be eliminated, dead-end technological
paths abandoned and established companies rationalised. The surviving and new
companies must then be offered a period of financial and technical consolidation,
scale advantages and escape from pressure to avert immediate threats by one-sided
rationalisations. Variations in pressure will lead to a maximal productivity growth if
they e.g. form expectations that hard and good times will be lengthy but not last
forever.
Few empirical studies have been based on the second modified theory of
transformation pressure. In fact, there are only one strong support for a32
macroeconomic theory that "catharsises" are the most productive external
circumstances as long as they are limited in time - Dahmén's study of Swedish
industry in the interwar period. The interwar period is often called the Golden Age of
Swedish industry, as production and productivity growth in Sweden was high then in
a historical and international perspective (Maddison, 1992, table 3.1-3.3). Productivity
growth seems to have been high in Sweden because of a hard transformation pressure
in the 1920s and a lesser pressure in the 1930s. In the 1920s, deflationary monetary
and exchange-rate policies, primarily in the early decade, resulted, together with
fierce international competition (primarily through innovations by foreign firms and
trade liberalisation), in a rapid structural change of Swedish manufacturing and a
modernisation of leading export sectors. In the 1930s, a restructured manufacturing
sector benefited from expansionary monetary policies, depreciations of the SEK,
protectionism and inter-industrial diffusions of technologies developed in the
preceding decades (Dahmén, 1970, Ch.16, 1998).
A theory that growth is maximised if the transformation pressure is hard, although
limited in time, must, as the theory of a moderate pressure, emphasise the decisive
role of industry and firm specific conditions and give room for "opportunities" - firms
must probably be relieved from pressure in some dimensions or be favoured by
positive driving forces other than those that are antipodes to pressure. Dahmén's study
indicates that Swedish manufacturing experienced favourable growth conditions in
the 1920s through the combination of hard transformation pressure and
"opportunities" such as high independent export demand and new knowledge through
innovations abroad. However, Sweden's outstanding growth performance in the 1920s
cannot be understood without references to industry and firm specific conditions.
Swedish companies were fast adapters of new U.S. technologies and organisational
models compared to other West European countries. The rapid diffusion of U.S.
innovations in Sweden reflected an early outward orientation by Swedish
manufacturing explained by the composition and management of leading industrial
sectors (Erixon, 1997).
The Swedish experience in the 1920s illustrates also that some shocks may embody
both positive and negative driving forces and that productivity be stimulated by both.
Innovations by foreign companies put a strong pressure on Swedish companies to be33
productive but they also facilitated the spread of new knowledge in Sweden.
Productivity growth became high then in Swedish companies through the combined
effects of a harder competitive pressure and an enlargement of the pool of knowledge.
The reinforcing “opportunity” and “pressure” aspects on a relationship between
innovations by other firms (or international trade) and productivity growth are seldom
recognised in growth economics (see the introduction).
6. The merits of the theory of transformation pressure
A theory that productivity growth is promoted by real external obstacles is largely
ignored in growth economics, at least in its macroeconomic version. The theory of
transformation pressure can enrich our understanding of historical growth processes
and of growth differentials between regions and countries.
It is true that I have stressed the difficulties to formulate an unambiguous theory of
transformation pressure. Specification problems shall not hide, however, the scientific
and political value of a theory emphasising that macroeconomic conditions matter for
productivity growth. The theory builds a bridge between the two isolated islands of
macroeconomics – business cycle theory and growth theory. It also builds a bridge
between microeconomics, industrial economics and macroeconomics. In fact, the
development of the theory of transformation pressure from the late 1980s established
a missing bridge span to microeconomics in the Swedish school of industrial
economics.
The main contribution of the theory of transformation pressure is not the theory per se
but the approach. A distinguish of prime driving forces beyond the control of
individual firms and of optimal combinations of positive and negative stimulants
offers a fruitful benchmark for studies of industrial processes. For instance, Japanese
growth has probably been stimulated by a strong yen, a permanent shortage of raw
material markets and, at least in the 1970s and the 1980s, by a growing shortage of
(male) labour. Besides, tough domestic competition and qualified home-market
demand have shaped the international competitiveness of Japanese firms. But at the
same time, high social and cultural entry barriers have favoured Japanese firms,
preventing a hard foreign competitive pressure on home markets, at least in a critical34
development phase. Japanese industries have also been favoured by the access to new
American technologies and by low interest rates through subsidies and a strong yen.
The economic-political relevancy of my theoretical perspective has primarily been
illuminated by an analysis of the relationship between exchange-rate conditions and
productivity growth. Exchange-rate policies have mostly been seen in mainstream
economics as means either to influence aggregate production and employment in the
short run or to switch resources between the open and sheltered sector. The
relationships between exchange-rate policies on the one hand and the incentives or
possibilities of individual firms to raise their productivity on the other hand have only
peripherally been accounted for in the economic literature. However, the question
whether devaluations or revaluations promote productivity growth can only be
answered after a careful study of structural and behaviour conditions in each specific
case.
A similar question whether growth is promoted or prevented by large fluctuations in
economic activity and profitability can also be raised from my theoretical angle. A
criticism that Swedish productivity growth was hampered by large fluctuations in
industrial profitability in the 1970s and the 1980s was based on a theory that the
optimal pressure is moderate.
15 A general argument that productivity growth will be
depressed by exceptionally high and low profits is distinct from that in the theory of
investment under uncertainty. In the latter theory, large variations in strategic
economic variables are indications of uncertain investment conditions (Hubbard,
1994, pp. 1828-1830). They are not, as in the optimal theory of a moderate
transformation pressure, indications of too easy or too hard external circumstances.
The theory of transformation pressure offers a new perspective on the theory of
optimal taxation. There are already strong theoretical and empirical arguments in the
economic literature against general tax reductions, for instance for R&D investments.
General tax cuts, leading to an increase in average profitability, are ineffective as
investments are determined by marginal profitability. Moreover, such measures will
                                                       
15 The profits' share of value added in manufacturing fluctuated more in Sweden than in other OECD
countries 1970-1992 with the exception of Belgium and the Netherlands (Erixon, 1994, p. 38, Erixon,
1995). Moreover, the increase in Swedish profit shares since 1992 has been exceptional.35
benefit firms that would have invested in any case. The theory of transformation
pressure strengthens the arguments against general tax relieves and subsidies - such
supports can even curb investments and productivity growth. A possible optimal tax
strategy is to raise average company taxes, to get a sharper transformation pressure,
but reduce taxes on (or give subsidies to) companies that increase their net
investments or employment. The design of the taxation system must prevent,
however, that firms will benefit that would have increased their investments and
employment without any subsidies (Erixon, 1995).
7. Rounding off and suggestions for further research
Productivity growth in manufacturing was lower in Sweden than in competing
countries from the mid1970s to the early 1990s (Erixon, 1991a). Sweden also
experienced large losses of market shares, e.g. for R&D-intensive products, in spite of
relatively low unit labour costs.
16 A specific theory of transformation pressure was
formulated in Sweden in the late 1980s and the early 1990s - unfavourable
developments of Swedish markets shares and relative productivity were largely
explained by devaluation policies.
From this theoretical angle, the strong recovery in (labour) productivity growth in
Swedish manufacturing in the first half of the 1990s was expected.
17 A deep
recession, a rise in real interest rates and (initially) a hard currency policy induced
Swedish firms to use the large potentials for rationalisations that had been built up in
the 1980s and to speed up the introduction of new work organisations. In many firms,
rationalisations and organisational changes were integrated processes (Kvarnström,
1995). Furthermore, the elimination of low-productive companies presumably made a
significant, although smaller, contribution to the recovery in overall productivity
growth in Swedish manufacturing in the 1990s.
                                                                                                                                                              
16 Erixon, 1989, Edquist, 1991. However, Sweden's losses of market shares and slowness in
productivity growth were modest if Japan is excluded from the group of competing countries.
17 Finland is the only OECD country that had a higher average labour productivity growth in
manufacturing than Sweden in the first half of the 1990s.36
A theory of a relationship between exchange-rate policies and productivity growth in
a country must assume that individual exchange-rate measures will lead to lengthy
macroeconomic imbalances or to expectations that similar measures will be used in
the future. It must also assume that macroeconomic imbalances may influence the
amount and efficiency of those productive activities (e.g. R&D investments) that
result in sustainable growth. A country may experience sustainable growth either
through cumulative developments within individual firms, if their number is large
enough, or through knowledge spillover effects.
A basic idea behind a theory that productivity growth is hampered by devaluations is
that firms will only react to challenges that are close at hand or have already occurred.
I have presented three separate microeconomic explanations of why productivity
growth will first be raised at an obvious external pressure: complete uncertainty,
irrationality or the fact that skill formation and creativity will be stimulated by
difficulties - necessity is the mother of invention.
However, there are strong theoretical and empirical arguments against an
unconditional theory of transformation pressure. Productivity growth is not always
stimulated by hard external circumstances. A qualified theory that the optimal
external pressure in each period is moderate seems reasonable. A criticism of Swedish
economic policies for bolstering a profit boom in the 1980s is still valid. The modified
theory of transformation pressure also legitimises a criticism of the large fluctuations
in profitability in Sweden from the mid1970s. A similar criticism may be raised from
another theoretical angle – the theory of investment under uncertainty.
The optimal theory of a moderate pressure is probably not even valid for a group of
countries with a similar, “mature”, industrial structure. According to a rival theory,
the highest productivity growth will be obtained if there are periodical shifts between
hard and weak pressures. For instance, firms must be pushed into a more favourable
growth path and then be permitted to enjoy the virtuous circles of growth. Thus, the
external pressure shall not be watered down by relieves during a certain period but
instead be succeeded by periods with a soft pressure. However, the theory must give
room for positive driving forces in periods of pressure where competition, demand or37
costs are concerned. A similar reference to the need of "opportunities" must be made
in the theory of a moderate transformation pressure.
The optimal theory of regular changes in transformation pressure is, in fact, not
consistent with the opinion that the pressure became too weak in Sweden in the
1980s. Expansionary economic policies contributing to a profit boom were optimal, as
the country had experienced a profitability crisis in the 1970s.
Empirical work on the basis of the theory of transformation pressure has hitherto been
preliminary and tentative. But much theoretical work also remains to be done, for
instance, to grasp the social-psychological mechanisms behind firms' tendency in
good times to postpone a necessary transformation. Here, economists have much to
learn from other social sciences. Moreover, the relationship between external pressure
and productivity growth must be analysed not only from a firm specific
(microeconomic) but also from a structural perspective. A structural analysis can be
industry specific (mesoeconomic) or pursued in the macroeconomic dimension of
shifts in sectors' share of total production. The structural perspective has been
predominant in the Swedish school of industrial economics.
A structural theory of a positive relationship between pressure and productivity
growth has already been noticed. The stagnation and exits of firms that have been hit
by an external pressure but not succeeded to transform will release resources for the
expansion of dynamic firms. But there are many other examples of a relationship
between external pressure and productivity growth due to structural changes on the
macroeconomic level. External pressures may influence overall productivity growth
by their effects on, for instance, the relative size of the exposed, R&D-intensive and
capital-intensive sectors and the relative importance of new firms (Erixon, 1991b, pp.
294-302). New firms are not particularly favoured by devaluations as they, in general,
are not exposed for foreign competition or able to exploit new market opportunities
created by (net-) export demand multipliers (as entry barriers often prevent the
formation of new firms.) On the contrary, they are disfavoured by higher interest rates
and nominal wages (and by higher input prices in general) and the fact that risk
capital will be kept in or allocated to established firms in the aftermath of their
expansion (cf. Svennilson, 1954, pp. 24, 34-36, 49-50). A country's productivity38
growth will decrease after a devaluation, ceteris paribus, if new firms' share of total
production is reduced and their productivity growth or productivity levels are higher
than those of established firms.
A central object of future research is to formulate the theory of transformation
pressure in structural terms. The theory must be based on a macroeconomic notion of
transformation unlike that in my paper. A complete picture of the mechanisms behind
a relationship between external pressure and productivity can only be achieved by an
integrated analysis of firm behaviour and structural changes.
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